INTRODUCTION
. The heat caused by the arc results in pyrolysis of the polyimide film as shown in Figure 2 . The pyrolized film forms a conductive path of carbon residue, allowing the arc to propagate along the wire (Figure 3 ). In some cases, the conductive carbon arc track has a high enough resistance that the current is limited, consequently the fault may not be detected by a circuit breaker.
As a result, once the arc starts, there may be no protection against propagation along the wire or from "flashover" to adjacent wires as depicted in Figure 4 , resulting in the loss of an entire wiring harness. 
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Pyrolized ( As a result, AC systems ranging in frequency from 400 Hz to 20 kHz, which have been proposed for such systems, may be used.
As the operating levels of the power systems become more extreme, the electrical stresses which can lead to system failure increase.
For example, when system voltage level is increased, the possibility of corona, and thus arc tracking, will increase. 
Thermal Requirements
In many cases the space environment, because of the lack of significant atmosphere, presents an extreme thermal stresson the wiring systems. Both hot and cold temperature extremes resultbecause there isno atmosphere to contain the heat when not exposed to the Sun, or to block the exposure of direct
suniight.
Additionally, when the wires are protected from the temperature extremes, such as in a manned pressurized module, the enriched oxygen environment may increase the likelihood of a f'tre resultingfrom a wiring failure.The expected thermal environments forthe NASA missions are shown in Table 4 .
Under temperature extremes, the effects of aging may be accelerated and can cause embrittlement. In addition, cycling under these conditions, as a result of the repeated tensile and compressive forces which react against connectors, and the repeated creasing and stretching which will occur in the same place each cycle due to the "memory" of the polymer, will eventually lead to insulation failure [22] .
The wiring systems for the NASA missions will all encounter wide temperature extremes, except for the interior of the pressurized modules which will be temperature regulated. The major factor differentiating the severity of the cases is the frequency of the thermal cycling which will occur. For the LEO and GEO satellites, the thermal cycling is dependent upon the altitude.
For a typical 550 km low Earth orbit, there will be about 15 eclipse cycles every day, while at geosynchronous 
Mechanical Requirements
The mechanical environment for the NASA missions includes abrasion, which can result from the vibration and acoustic noise during launch, and also the cutting and impacting which can occur from meteoroids and debris. The mechanical stress environments which the NASA missions will experience are shown in Table 5 .
Abrasion
will tend to cause both chafing and wire damage, which increase the possibility of arc tracking. The only significant source of vibration will be from the launch vehicle Further testing is required to study the effects of fluids which may be exposed to the wiring systems of space vehicles.
Environmental/Ooerational Requirements
The NASA missions will encounter many operational conditions which are particular to the space environment, including high levels of solar radiation, low gravity and pressure, and a charged ambient plasma. In many cases, these envirouments will be encountered simultaneously, and as the operational lifetimes increase, may have a significant impact on the insulation performance.
The expected levels of exposure of the environment and other operational factors are shown in The total energy received from the Sun in orbits near the Earth is equal to 1 solar constant which is 1353 W/m 2 at air mass zero (AM0). The energy of the radiation is inversely proportional to the wavelength, therefore the uv radiation is higher energy than the visible or infrared, and thus more harmful to insulations.
The energy of the uv radiation can be high enough to cause excitation, if not ionization in some materials. Over the whole uv wavelength range up to 0.4 ttm, the intensity average is 123 W/m 2 [29].
The exposure dose of uv radiation is typically expressed in "Equivalent Sun Hours" or "ESH", which must always be associated with a wavelength band. For example, 50 hours of exposure to 2 uv solar constants in the wavelengths between 0.2 and 0.3 ttm is equal to "100 ESH, 0.2 -0.3 _rn" [36]. The exposure to uv radiation at both GEO and on the lunar surface is approximated by the exposure at AM0, because of the lack of significant atmospheric shielding. The innerbelt consists mostly of low energy electrons (20 keV to 1 MeV) and high energy protons (> 600 MeV), and extends from about 480 km to 6400 kin above the Earth. 
